Abstract: The Bolton's analysis and Pont's analysis are very useful calculations for orthodontic diagnosis. In Nepal, there is no study about Bolton's and Pont's analysis. So here we examined 100 Nepalese subjects all subjects were with molar and canine class I relationship. We have measured the model to establish a normative standard of Bolton's OR and AR for Nepalese population and to find the reliability of Pont's index for Nepalese, and to comparing them between Caucasian and Chinese. The normative value on OR of Nepalese was found to be 91.22% with a standard deviation of 1.99 and AR was 78.04% with standard deviation of 2.72. The normative standard of OR for Nepalese is similar to that obtained by Bolton for Caucasian and that of Chinese, but the normative standard of AR obtained for Nepalese is significantly different than that obtained by Bolton for Caucasian and also that of Chinese. The correlation coefficient between the measured arch width values and the corresponding calculated values according to Pont's indexes were low in all cases with r values ranging from 0.07 to 0.29. Pont's Index is not reliable for predetermination of ideal arch width values for Nepalese.
Introduction
Tooth size discrepancy is a disharmony between mesiodistal tooth size of the maxillary and mandibular arch as described by The Bolton tooth-size analysis is an intermaxillary ratio analysis designed for the purpose of localizing differences in tooth size 1) .
Bolton studied on 55 white subjects with excellent occlusion (criteria for excellent occlusion was not mentioned) among them 44 subjects were orthodontically treated (non extraction cases) and 11 subjects were untreated. In his study the measurement tool was three-inch needle pointed dividers and a finely calibrated millimeter ruler to the nearest one quarter millimeter. Greatest mesiodistal diameter of all teeth were been measured. He introduced two ratios, Anterior ratio (AR) and overall ratio (OR)
to determine arch discrepancy. Bolton suggested that a ratio greater than 1 SD from his reported mean values indicates a diagnostic consideration. Other authors 1, 7, 8) suggested that outside 2 SD of the Bolton's mean ratio have been accepted as a clinically significant ratio for determining tooth size discrepancy. Bernabe et al 5) suggested, the 2 SD range from the Bolton standard did not predict clinically significant anterior and total tooth-width ratio discrepancies. were on maxillary dental arch and did not include mandibular dental arch. 
Materials and Methods

Materials
Methods
The sample consisted of a total of 100 Nepalese subjects, 51 male and 49 female. 600 students from nine different high schools and colleges were undergone dental examination.100 subjects were selected for the sample. The subjects in this study were of a single age group selected from randomly selected schools and colleges.
The subjects were selected who met the following inclusion criteria.
1. All subjects were Nepalese citizen.
2. Class I molar and canine relationship, no crowding, no spacing and well-aligned dental arches.
3. Straight facial profile.
4. Permanent dentition from first molar to first molar, all were present, all fully erupted. Third molar may or may not present. Consent was taken from the school and the parents of the students for taking impression. Dental impression was taken with alginate impression material (Zelgan) and immediately poured with dental plaster (Kalstone) very carefully to avoid the air bubbles which can destroy the shape of the dental models. The 100 pairs of unsoaped and unwaxed dental plaster casts were given number for identification of male and female. Name, sex, date of birth and date of impression taken was recorded for each individual, number was given to all subjects and accordingly number was written in dental casts for identification.
Vernier caliper was used to measure the tooth size (greatest mesiodistal diameter). Errors in measurement was analyzed by measuring 20 pairs of dental casts (randomly selected among the 100 pairs) for the second time by the same vernier caliper, by prime investigator (both of the time) in an interval of 10 days.
Paired t test was done to the first and second measurement. No significant differences found, so concluded that the measurement was reliable.
Statistical analysis was performed with a software package (Version 11.5, SPSS). Mean, standard deviation, minimum, maximum, coefficient of correlation, coefficient of variation, independent t-test, one sample t-test were calculated. (Table 1) .
Results
Lower canines, lower second premolars and lower first molars show significant difference between Nepalese male and female.
Lower first molar shows highest variability among all teeth (Table 2 ).
Overall and Anterior ratio
The Table 3 ).
Comparing the findings of Nepalese male and female having class I normal occlusion, no significant difference was found for both OR and AR (P=0.907and P=0.57 respectively), so the combined ratio of OR and AR can be used for both male and female (Figure1).
Comparing OR and AR of Nepalese with Bolton standard shows, Nepalese subjects having OR outside 2 standard deviation of Bolton's OR were 4% (outside -2 SD were 2% and outside +2 SD were 2%) whereas subjects having AR outside 2 standard deviation of Bolton's AR were 15% (outside -2 SD were 6% and outside + 2 SD were 9%). Subjects having OR outside 1 SD Bolton standard were 32% (outside -1 SD were 15% and outside +1 SD were 17%). (Table 6 ).
The differences between measured and calculated arch width values were calculated and found out the percentage sample having the measured arch width below or above or similar or around ±1mm of the calculated arch width value according to Pont's formula separately for male and female ( Table 7 ).
The differences between the actual and predicted arch width values for each subject were large, for the intermolar width, ranged from "10.13 to +8.69 mm and for interpremolar width, ranged from "3.50 to + 7.38 mm. This shows the wide range of possible error if the index were to be applied clinically. Moreover, these differences show that Pont's index tends to overestimate the arch width required to relieve crowding ( Figure 5, 6 ).
Percentage of sample having measured premolar value for male below Pont's prediction 64.7%, above 35.3% and around ±1mm was 15.6%. For female below Pont's prediction 75.5%, above 24.5% and around ±1mm was 26.5%.
Percentage of sample having measured molar value for male below Pont's prediction 68.5%, above 25.5%, similar 6% and around ±1mm was 29.5%. For female below Pont's prediction 59.2%, above 34.7%, similar 6.1% and around ±1mm was 24.5%.
No significant difference was found between Nepalese male and female in sum of maxillary incisors, premolar arch width and molar arch width (Table 8) .
Discussion
Samples of this study and that of Bolton's study were different.
In Bolton's study there were 55 models with excellent occlusion, among them 44 were orthodontically treated (non extraction cases), 11 were untreated. This study consists of 100 samples (51 male, 49 female), none of them were orthodontically treated and were having individual normal occlusion with class I molar and canine relationship. No crowding, no spacing. Age of the subjects in this study ranged from 14-24 years of age. Study was done on younger group to minimize the alteration of the mesio-distal tooth dimensions because probability of attrition, restoration, or carries will be less in younger age.
Tooth size
In this study lower left first molar showed the highest variability among all other teeth, the SD is 0.68 for male 0.50 for female. (Table 1, 2) . Lower left canine shows statistically significant difference between male and female, the mean is for male 7.26,for female is 6.94 (Table 2 ). Result of this study matches with the finding of Shrestha R. [13] on his study on permanent dentition of Nepalese, he also found the tooth size of upper and lower molars and maxillary incisors with higher variability. Santoro et al [14] imply high variability for the maxillary first molar dimensions and maxillary central and lateral incisor also presented high variability. This suggests that these teeth could be responsible for incongruity in the anterior ratio and should be examined clinically at the beginning of treatment to detect any major size and shape variations. These differences could be attributed to differences in measurement techniques. Tancan Uysal [15] 
Bolton's Analysis
In this study, OR Bolton's mean tooth width ratio are defined as clinically significant 7, 8) . With the result of this study on Nepalese suggest that the value outside Bolton 2 SD that is OR value beyond (87.32 to 95.12) and AR value beyond (73.95 to 82.13) could be considered as clinically significant and need diagnostic consideration.
Pont's analysis
Pont's research was done exclusively on French race. For Pont, his standard is 80 for ideal inter premolar arch width, 64 for ideal inter molar arch width. Studies were applied to populations of different ethnic origins to determine whether the Pont's index could be applied to different populations by different authors.
In this study no statistically significant difference found in maxillary incisors between Nepalese males and females (Table 8 ).
In this study correlation was found between MMV and CMV and between MPV and CPV with r value ranging from 0.07 to 0.29, which suggest the correlation between measured arch width in premolar and molar area and its corresponding calculated arch width according to Pont's index is very low ( Figure 5, 6 ).
Conclusions
The result obtained from this study lead to following conclusions, 
